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Retention of fiber posts to the optimally and 
over-prepared dowel spaces 

Hesham Ibrahim Othman 1 2 , BDS, MS, PhD, Mohamed Ibrahim Elshinawy 34 , BDS, MS, PhD, 
Khalid Mohamed Abdelaziz 4 *, BDS, MS, PhD 

department of Prosthodontics, Faculty of Dentistry, Al-Azhar University, Cairo, Egypt 
department of Prosthodontics, College of Dentistry, King Khalid University, Abha, Saudi Arabia 
'Department of Endodontics, Faculty of Dentistry, Tanta University, Tanta, Egypt 

department of Restorative Dental Sciences, College of Dentistry, King Khalid University, Abha, Saudi Arabia 

PURPOSE. To assess the retention of glass fiber post cemented with self-adhesive resin cement into optimum and 
over-prepared root canals following obturation in the presence of either eugenol (EB) or calcium hydroxide (CB)- 
based sealers. MATERIALS AND METHODS. Roots of extracted premolars were endodontically-treated in 5 
groups (n = 1 0). Roots of Group 1 (control) were left with no obturation and then optimally prepared to receive 
endodontic dowels. Other root canals were obturated with gutta-percha in the presence of either eugenol-based 
(Groups 2 and 4) or calcium hydroxide-based (Groups 3 and 5) sealer. Dowel spaces were prepared with optimal 
diameter in Groups 2 and 3, one size larger in Groups 4 and 5. Standardized fiber posts were luted to the 
prepared spaces using self-adhesive resin cement and itsretention was then tested on an universal testing 
machine. Both one-way ANOVA and Tukey's HSD comparisons (oc=0.05) were used to identifythe significance of 
inter-group retention differences. Scanning electron microscopy (SEM) of both optimally and over-prepared 
dowel spaces was also considered to figure the nature of their interior out. RESULTS. The post retention was 
significantly higher to the non-obturated, optimally-prepared dowel spaces of Group 1 compared to the 
obturated, optimally-prepared ones of Groups 2 and 3. For each dowel space diameter, root canals obturated 
using CB of Groups 3 and 5 showed significantly higher dowel retention compared to those obturated using EB 
of Groups 2 and 4. Post retention to the over-prepared dowel spaces of Groups 4 and 5 was significantly higher 
than that recorded for the optimally-prepared ones of Groups 1 -3. SEM images revealed traces of endodontic 
sealer and gutta-percha on the walls of the optimally-prepared dowel spaces. CONCLUSION. Despite the 
adverse effect of endodontic sealers on the retention of fiber posts, the over-preparation of dowel spaces helps to 
improve the retention. [J Adv Prosthodont 2013;5:16-20] 
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INTRODUCTION 

Using endodontic post iscurrently a routine procedure in 
restoring massively-destructed teeth.' Although this 



approach requires extra cutting within the already weak- 
ened tooth structure, the advances in adhesive dentistry 
helps to minimize its drawbacks. 2 " 4 Failure of this kind of 
restorative treatments is usually considered when the 
tooth root fractures or the post itself loses its retention. 3 
In a step to minimize that failure, several manufacturers 
introduced the fiber-reinforced composite posts and 
many researchers 6 " 8 reported high clinical durability of 
teeth restored with those posts. The recorded success of 
fiber post isusualfy referred to its elastic modulus, which 
matches its root dentin, minimizing the concentration of 
stressand reducings the incidence of root fracture accord- 
ingly. 9 

Some factors such as; post type and design, post space 
preparation, type of the luting cement and the cementa- 
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tion procedures can seriously affect the retention of the 
post. 7,9,10 The use of adhesive cementation would also 
improve the post retention and roots' fracture resistance 
in spite of the expected interference of the endodontic 
procedure and materials with the adhesion of resin-based 
cements. 11 " 13 The self-etching and self-adhesive resin 
cements have recently been introduced aiming to simplify 
the cementation procedure and to save both dentist and 
patients' time. 14,15 Some in vitro studies indicated accept- 
able retentive and sealing performance of those self- 
adhesive cements in comparison to other typesutilizing 
separate acid-etch adhesive system. 15,16 

Previous studies proved that the type of root canal 
sealer affects the retention of endodontic posts. 17,18 
Although some researchers 19 reported that fiber posts 
obtained the highest bond strength to roots obturated 
using calcium hydroxide-based sealers, others 20,21 did not 
recognize that privilege. Instead, they noticed no differ- 
ence in post retention to root canals sealed with either 
eugenol or calcium hydroxide-based sealers. 

Based on the aforementioned literature, the effect of 
luting cement and root canal sealer on the retention of 
endodontic post have been extensively examined, but 
only few studies did focus on the influence of cement 
thickness and the role of over-preparing the dowel spaces 
in offsetting the expected adverse effect of sealers. 22 " 24 
Therefore, the present in vitro study aimed to assess the 
retention of glass fiber post cemented with self-adhesive 
resin cement with optimally and over-prepared root 
canals, following obturation with gutta percha, in pres- 
ence of either eugenol (EB) or calcium hydroxide (CA)- 
based sealers. 

MATERIALS AND METHODS 

Fifty freshly-extracted (for orthodontic purposes), single- 
rooted, caries and crack-free premolars were considered 
after all hard and soft deposits has been cleaned. Every 
tooth were disinfected in 5.25% sodium hypochlorite for 
8 h, washed up under running tap water and incubated in 
normal saline solution at 37 + 1°C until their use. The 
coronal portion of each tooth was cut off 2 mm above 
the cervical line using a double-sided diamond disc 
(Edenta AG, AU/SG, Switzerland) mounted to a low-speed 
handpiece under copious water coolant. The roots were 
gently notched along their sides using size 169L high- 
speed carbide bur to help their retention to self-cured 
acrylic cylinders (Technovit 4000; Heraeus Kulzer, Hanau, 
Germany) 3 cm in diameter and height. These cylinders 
aided the handling of roots at the time of root canal 
preparation and helped their attachment and orientation 
into the metal jig of the testing machine at the time of 
retention testing (Fig. 1). Dental surveyor (Degussa-Ney, 
Yucaipa, CA, USA) was used to help centralize and ensure 
vertical positioning of the roots into the acrylic mass. All 
root canals were endodontically prepared using Pro-taper 
(Dentsply Maillefer, Ballalgues, Switzerland) rotary endodon- 




Fig. 1. Schematic drawing showing the attachment and 
orientation of test specimen at the time of retention 
testing. 



tic system following the adjustment of coronal access. 
The prepared teeth were then classified randomly into 5 
groups (n = 10) relative to the following protocol and 
before obturating the root canals: 

In group 1 (control), the prepared root canals were 
left with no obturation. Standardized 10 mm deep dowel 
spaces were prepared to the optimum diameter using 
RelyX Fiber Post sequential drills (3M ESPE, St. Paul, 
MN, USA) sizes 0, 1 and 2 with diameters of 1.1, 1.3, 1.6 
mm. In groups 2 and 3, the prepared canals were obturat- 
ed using laterally-condensed gutta percha in presence of 
eugenol and calcium hydroxide-based sealers (Endofil, 
Promedica, Neumiinster, Germany and Sealapex Xpress, 
Kerr Corp, Orange, CA, USA) and left to set for 24 h 
before drilling in, to create dowel spaces having the same 
criteria listed above. Root canals of groups 4 and 5 were 
also obturated following the same protocol of groups 2 
and 3; however, the dowel spaces were prepared one size 
larger (size 3, 1.9 mm in diameter) than that of the post 
to be cemented. Dentin surfaces of all the prepared dow- 
el spaces were subjected to 1 min chemical treatment 
using 17% EDTA and then irrigated with distilled water 
before cementing size 2 (1.6 mm in diameter) RelyX Fiber 
Post (3M ESPE, St. Paul, MN, USA) by the aid of Rely-X 
Unicem (3M ESPE, St. Paul, MN, USA) self-adhesive res- 
in cement. 

The prepared dowel spaces were dried with absorbent 
paper point (Sure-endo, Suredent Co, Gyeonggi-do, 
Korea). The self-adhesive RelyX Unicem cement aplicap 
(3M ESPE, St. Paul, MN, USA) was automatically activat- 
ed for 15s using CapMix amalgamator (3M ESPE, St. 
Paul, MN, USA) and introduced deeply into the prepared 
dowel spaces by the aid of the elongation tips and follow- 
ing the manufacturer's recommendation. The selected 
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posts were then inserted, twisted slighdy and pushed api- 
cally with the hand pressure to reach the deepest point of 
the preparation. The excess cement was removed using an 
explorer and the exposed cement surfaces were cured 
using LED light curing unit (LEDition, Ivoclar Vivadent, 
Schaan, Liechtenstein) for 40 s. 

All roots were incubated in distilled water at 37 ± 1 °C 
for 24 h before testing the posts' retention on an univer- 
sal testing machine (WP 300 universal material tester, 
G.N.U.T Geratebau GmbH, Fahrenberg, Germany) run- 
ning at a crosshead speed of 0.5 mm/min. All specimens 
were mounted vertically in a special metal jig to ensure 
vertical dowel dislodgement. The bared post lengths were 
gripped with a metal jaw attached to the moving upper 
member of the testing machine (Fig. 1) and stressed on 
tension until the post has been completely detached. The 
maximum forces at dislodgement were recorded in 
Newton (N) and subjected to statistical analysis using 
both 1-WAY ANOVA and Tukey's HSD comparisons 
(a=0.05) to stand on the significance of differences 
detected between different test groups. 

Some extra specimens were specifically prepared to 
examine the interiors of the prepared dowel spaces. Four 
endodontically-treated tooth roots with optimally and 
over-prepared dowel spaces (n = 2) were sectioned for 
scanning electron microscope (SEM) examination. One 
root from each category was horizontally sectioned 3 mm 
below the Cement-enamel junction to show roots' cross 
section. The other 2 roots were vertically hemi-sectioned 
to show roots' longitudinal section. The cut surfaces were 
then smoothened up with 220-800 grit sandpapers 
(Wetordry, 3M Collision Repair, St. Paul, MN, USA), sput- 
ter-coated with gold and examined at X22 using JEOL 
SEM (JCM-5000, NeoScope, JEOL Ltd, Tokyo, Japan). 

RESULTS 

Table 1 summarizes the results of dowel dislodgement for 
all test groups. Statistical analysis of the recorded results 



revealed significant differences among the tested groups. 
The retention values of dowels cemented to optimally- 
prepared spaces prepared in obturated canals were lower 
than those recorded for the non-obturated canals. 
(Tukey's comparisons, P<.05, for Groups 1-3). However 
for each dowel space diameter, root canals of groups 3 
and 5 obturated using calcium hydroxide-based sealer 
showed higher dowel retention in comparison to those 
obturated using eugenol-based sealer in groups 2 and 4 
(Tukey's comparisons, P<.05). The retention of fiber 
dowels to the enlarged root canal spaces (Groups 4 and 5) 
was significantly higher than that recorded for dowels 
cemented to the optimally-prepared root canal spaces of 
groups 1-3. 

SEM images (Figs. 2 and 3) revealed some traces of 
both gutta-percha and endodontic sealer on the interior 
walls of both optimally and over-prepared dowel spaces. 
However, the incidence of these traces was higher with 
optimally-prepared dowel spaces case the, and root canal 
irregularities were mostly located with over-prepared case. 
Walls of the irregularity-free, over-prepared dowel spaces 
did not show any of the sealer or gutta-percha traces. 



Table 1. Mean dowels' dislodging forces 
Test groups (n = 10) 



Dislodging force 
(N) 



1 


No sealer-optimum dowel space (Control) 


247.15 ± 


10.4 a 


2 


Eugenol-based sealer, optimum dowel 
space 


184.29 ± 


10.3 b 


3 


Calcium hydroxide-based sealer, optimum 
dowel space 


222.56 ± 


11.1° 


4 


Eugenol-based sealer, enlarged dowel 
space 


273.73 ± 


10.2 d 


5 


Calcium hydroxide-based sealer, enlarged 
dowel space 


300.51 ± 


6.8 e 



Different superscripts indicate the significance of differences 
between the test groups 




Fig. 2. SEM of roots' cross-section following optimal (A) and over (B) preparation of dowel spaces. 
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Fig. 3. SEM of roots' longitudinal-section following optimal (A) and over (B) preparation of dowel spaces. 



DISCUSSION 

The clinical durability of teeth restored with post-core- 
crown system is known to be a multifactorial situation in 
which post retention plays an important role. Although, 
the effect of root canal sealers on the retention of root 
canal dowels have been examined in previous studies, 
their influence in over-prepared dowel spaces has not 
hitherto been confirmed. 7,19 ' 22 

The current study assessed the retention of endodon- 
tic fiber posts cemented to optimally and intentionally 
over-prepared dowel spaces of obturated root canals 
using different types of sealers. In comparison to the 
non-obturated canals, Results of this study confirmed the 
adverse effect of root canal sealers on the resistance of 
post dislodgementof optimally-prepared dowel spaces. 
These finding matches those of some previous studies 19 
and could be referred to the possible contamination of 
root canal dentin with sealer remains, which limits the 
intimate contact with the self-etch, self-adhesive resin 
cement also reducing its retentive quality. However, the 
adverse effect of calcium hydroxide based-sealer on post 
retention seemed to be minimal when compared to that 
of eugenol-based sealer regardless the diameter of dowel 
spaces. The presence of free eugenol contaminant on 
dentinal walls and within the dentinal tubules may inhibit 
the polymerization of the resin-based cement; this would 
reduce its bonding quality to dentin. 17 " 19 These results 
came in agreement with some previous studies 11,12,14 ' 15 ' 25 
and disagreement with others 17,18 that utilized new genera- 
tions of dentin bonding systems. 

Regardless the type of sealer used at the time of root 
canals obturation, the increase in dowel space diameter 
and cement's film thickness were associated with an 
increase in dowel's resistance to dislodgement. This find- 
ing could be referred to the lower incidence of air inclu- 
sions at the dowel-cement-dentin interfaces which is 
reflected positively on the bonding surface area. The min- 



imal incidence of air inclusion is the normal result of the 
expected reduction in the hydrostatic pressure developed 
at the time of dowel insertion. On the other hand, the 
limited increase in cement's thickness has also been 
proved to have no significant reflection on the value of 
the contraction stresses encountered as a result of 
cement's polymerization. 26 These factors are supported 
with some previous studies. 27 " 30 However, others come in 
contrary. 25 The contamination of dentinal walls with some 
traces of both sealer and gutta-percha used at the time of 
root canal obturation was more obvious in the photomi- 
crographs of the optimally-prepared dowel spaces (Figs. 2 
and 3). These traces once more reduce the cement-dentin 
area of contact and their chemicals deteriorate the polym- 
erization of the resin-based cement. The aforementioned 
findings surely support the outcomes of this study, how- 
ever the retention of fiber posts cemented to the over- 
prepared dowel spaces together with the resistance of 
roots to fracture are still in need for further assessment 
following thermocycling and cyclic loading. 

CONCLUSION 

In spite of the adverse effect of endodontic sealers on 
the retention of fiber posts to root canals, the over 
enlargement of dowel spaces improves that retention 
when self-adhesive resin cement is used for luting. 
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